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CONNECTION ARCHITECTURE FOR XDSL BROADBAND NETWORKS 



The present invention relates to connection architecture for xDSL broadband 
networks, for non-intrusive testing of said networks which reduces the bridge tap 
5 produced due to an excessively long cable between the test head and the telephone pair, 
which might lead to a temporary loss of signal. 

The basic object of the invention is thus to enable the use of a length of cable 
sufficiently long to meet the specific requirements for each particular case, and for 
10 which amplification of the signal has been planned. 

The invention comes xmder the field of telecommunications and, more 
specifically, coimection systems for xDSL networks. 

15 To provide a high-speed data service via an ADSL line, for example, the voice 

signal that comes firom the switching signal must join the high-speed xDSL signal, 
provided by the digital subscriber line access multiplexer (DSLAM), i.e. the equipment 
which provides access to high-speed lines. 

2 0 This is combined or separated via a filter or splitter, which is normally installed 

together with the DSLAM in the same electronic components cabinet. 

One of the problems encoxmtered with the preceding configurations is the 
ability to provide a metallic access point which enables the combined signal to be 

2 5 extracted to a test head, in such a way that the status of both the subscriber loop and the 

DSLAM can be tested. 

One solution for obtaining these metallic access points consists of the use of 
additional equipment provided on a RACK separate firom the intermediate distribution 

3 0 firame, a RACK to which the combined voice plus xDSL signal firom the DSLAM is 

carried, before arriving at the intermediate distribution firame, a solution which has the 
basic problem of tiie need to imwire and rewire, with the resulting impact on costs. 

Another solution consists of adding the strip which permits obtaining the 
35 metallic contacts to the intermediate distribution frame strip, hi this case it would be 
necessary to rewire the combined voice plus data signal bridge, and another bridge 
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should be established between the intermediate distribution frame strip and the new 
strip which permits obtaining the metallic contacts. An additional problem is the dual 
occupancy of space on the intermediate distribution frame, due to the new strip. 

5 Special mention should be made of the Spanish patent of invention with 

application number 200202264 whereby metallic access points for each line are 
provided without needing to wire or rewire, and in which the connection architecture 
has a horizontal strip to which the voice signal from the switching exchange is carried 
and from which, together with the use of a bridge, said signal reaches the intermediate 
10 distribution frame, continuing from here with a new cable to the unit formed by the 
filter and the DSLAM, i.e. the digital subscriber line access multiplexer assigned to 
supply the high-speed xDSL digital signal, returning the combined voice + data signal 
to said intermediate distribution frame and from there to the vertical distribution frame. 

15 More specifically, the intermediate distribution frame has a connection element 

with break and test contacts, and the metallic access block is on the same connection 
element of the intermediate distribution frame or on the vertical frame, allowing the 
metallic access signal to be obtained which is subsequently carried to the test head 
without the need to wire or wire a bridge or any cable in the network. 

20 

However, this solution has a practical limitation due to the length of wiring 
between the pairs to be tested or monitored and the test head because, when this length 
is substantial, e.g. over 100 metres, distortions in the broadband signal are produced, 
which may result from signal losses on a part of the band (bridge tap), so that the signal 
2 5 would not be duly recognized by Ihe modem which ftinctions using the corresponding 
communications protocol, which would request a correct signal from the network and 
which, after several failed attempts, would interrupt the communication between the 
user and the network. 

30 The connection architecture proposed by the invention resolves the above 

problem in a completely satisfactory way, reducing the bridge tap produced by 
excessively long wiring between the pair and the test head and, consequentiy, allowing 
the use of greater lengths of cable without affecting the service. 

35 To do this and, to be more specific, the uivention consists in installing the high- 

impedance probe close to the pair, i.e. in close proximity to test access matrix (TAM) 
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system, avoiding desynchronisation problems between fbe DSLAM signal and the 
user's modem, when non-intrusive tests or checks are being carried out. 

The high-impedance probe can be installed in any of the elements comprising 
5 the FTAM system, i.e., it can be installed in the master xmit, the control box, the 
TAM board, FTAM cartridge or in any other FTAM element. 

Preferably, although this is not essential, the signal transmitted by the non- 
intrusive high-impedance probe can be amplified, which allows longer test lengths to 
10 be used to the test head. In accordance with this characteristic, the high-impedance 
probe is preferably active. 

The wideband amplifier can be installed in any of the elements which 
comprise the FTAM system, including the master unit, the control box, the TAM 
1 5 board, the FTAM cart cartridge or any other. 

The wideband amplifier can be coimected by means of connectors in any of 
the elements comprising the FTAM system, including the master xmit, the control 
box, the TAM board, the FTAM cartridge or any other. 

20 

This means that, when there is any type of improvement or modification to 
tihie access matrix system, the amplifier can be replaced by another which combines 
the required characteristics at any time. This layout therefore allows for plug and play 
connection of new amplifiers for new test heads, new services and/or new firequency 

2 5 ranges. 

In accordance with an embodiment of the invention, this is done via a fi*ame 
which is located in the main distribution frame or active cabinet, the invention thus 
allowing a longer test wke and/or the installation of test head at a longer distance from 
30 the frame. 

The connection architecture for xDSL broadband networks hi the mvention, 
mstalled m a frame-based test access matrix system (FTAM) which is installed in a 
main distribution frame or active cabinet, allows a longer test bus length, in order to 

3 5 group bigger quantities of pairs per system and/or the installation of the test head at a 

longer distance from the frame. 
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To complement the description given and to help provide a better imderstanding 
of the characteristics of the invention, in accordance with a preferred practical example 
of embodiment thereof, and as an integral part of said description, a set of drawings are 
5 provided which show, in an illustrative and non-limitative way, the following: 

Figure 1.- shows a known connection architecture for xDSL networks, with 

metallic contact points for the test head. 
Figure 2.- shows a similar architecture to the preceding figure, in which the test 
head has been moved to within close proximity of the master unit 
1 0 Figure 3.- shows an embodiment of the invention, in which the position of the test 

head remains unaltered in the conventional form, the high-impedance 
probe being moved, however, inside the test access matrix system 
(FTAM). 

Figure 4.- shows a second embodiment of the invention, in which the position of 
15 the test head has not been moved either with respect to the conventional 

layout, although the high-impedance probe has been moved to within 
close proximity of the test access matrix system (FTAM). 

Figure I, which corresponds to the conventional technique, diagrammatically 
20 represents the master unit (1) and the control box (1') with its corresponding metallic 
access points (2) and connection block (3) to a test head (4), with the correspondmg 
supervisor (5) connected to the test head (4) via the cable (6) with its corresponding 
communications protocol with the cable (7), which joins the coimections block (3) to 
the test head (4), being of considerable length, which in practice can frequently exceed 
25 100 metres. 

Figure 2 illustrates a new connection architecture for xDSL broadband 
networks, in which the high-impedance probe (8), normally set up m the test head (4), 
is brought physically closer to the metallic access block and, more specifically by 
3 0 incorporating said test head (4) in the main distribution frame (9), whereby the length 
of the cable (7) is minimum and, consequently, the aforementioned effects of signal 
loss disappear. However, this solution is not completely satisfactory, since m this case 
the cable (6) increases in length. 



35 



Figure 3 represents an embodiment of the invention, in which the high- 
impedance probe (8) is moved to the main distribution frame (9), which is integrated in 
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the master unit (1), so that the latter's effect on the signal allows the length of cable (7) 
which connects up to the test head (4) to be maintained, with the high values mentioned 
earlier but without loss of signal. In this way, the distance between the test head (4) and 
the supervisor computer (5) is significantly reduced, thus avoiding the drawbacks 
5 suflfered by the preceding technique in Figure 2. 

Included in the field of the invention is the installation of the high-impedance 
probe in any of the elements comprising the test access matrix system (FTAM), 
including the master unit, the control box, the TAM board, the FTAM cartridge, or any 
1 0 other element. 

Said high-impedance probe (8) can thus be integrated in the master imit (1), as 
shown in Figure 3, or can be external to said master xmit (1) but housed like the latter in 
the main distribution frame (9), as shown in Figure 4. 

15 



